Molecular detection of von Hippel-Lindau gene mutations in urine and lymph node samples in patients with renal cell carcinoma: potential biomarkers for early diagnosis and postoperative metastatic status.
Organ confined renal cell carcinoma can be cured in the majority of patients, whereas more extensive lesions have a poor prognosis. Therefore, the development of a useful biomarker for early diagnosis as well as postoperative metastatic status would contribute to the appropriate therapy for renal cell carcinoma. To diagnose renal cell carcinoma preoperatively we developed a novel urinary test and detected occult lymph node micrometastasis using a molecular approach. Urine samples were obtained preoperatively from 27 patients with renal cell carcinoma and von Hippel-Lindau (VHL) gene mutations in the tumors, and were analyzed for VHL gene mutations using a nested single strand conformational polymorphism analysis. Lymph nodes without evidence of histological metastasis were obtained from 15 patients with renal cell carcinoma and VHL gene mutations, and analyzed for VHL gene mutations using mutation specific nested reverse transcription polymerase chain reaction method. In urine samples 5 of 27 VHL gene mutations (18.5%) were found and each mutation pattern was the same as that detected in each renal cell carcinoma. One lymph node micrometastasis was found. These data indicate the presence of detectable levels of tumor derived DNA in the urine of patients with renal cell carcinoma and suggest that nested single strand conformational polymorphism analysis of VHL gene of urine samples provides a possible tool for the early detection of renal cell carcinoma. Furthermore, mutation specific nested reverse transcription polymerase chain reaction is useful to detect occult lymph node micrometastasis and may predict patients at risk for local recurrence. These 2 combined approaches using VHL gene mutations may contribute to the total therapy for and prognosis of renal cell carcinoma.